course. This practice causes the internal evidence of some of the bugs to disappear before we are able to look for them. However, this difficulty does not prevent the effective use of the system; it makes it only slightly annoying to work with.
The editor is in and working well, along with a full range of other operations which aid the user in constructing and debugging programs. All of the data structure functions are in good condition, as is the tasking operation in the central computer.
During the evolution of CAMA, all of the programs in the terminal computer, including such basic ones as the data structure, DF routines, and RAMP, have undergone various changes in structure and function, and in their calling sequences and return codes. Consequent""y, a number of system components that were functioning ix previously arc now in a non-functioninq condition. These include the symbol-defining capability, plotting routines, the drawing capability, and several other minor components.
Several parts of the system are not finished or are in only a partially working condition. These include the symbol manipulating capability and the parsing feature.
These features can be used by their coders but not by the general user at this time. The application of the symbol manipulation capability to various problems awaits a more usable functioning of the system as a whole.
Some parts of the system function more slowly than is desirable for general use. This slow action is largely due to two factors. A large number of checking procedures are now included in the programs to help detect errors and to aid in debugging. These will be removed as the use proves out various parts of the system. The second most important factor is that many operations that could be delegated to dwell-time tasks are at this time done in sequence with other tasks. As the use of the system picks up these task will be reassigned.
Even though the CAMA system as a whole is not quite complete, in its present state it can be used to great advantage by the average user. Those of us who designed and built CAMA have used it to build new sections of the system and to extend its features, and in so doing have found that the general concept and viability of the system were clearly demonstrated. Procedures for mathematical manipulation of these symbols can be invoked and the results transmitted back to the user in the form of the symbols he has defined, and not in the form of obscure mnemonics. CAMA was conceived not as a language for performing these operations, but as a group of aids to assist the mathematician in whatever operations he wishes to perform. These aids include such things as graphical input of symbols and expressions, symbol manipulation, translation of these symbols into numerical processes, and automatic display of the results. file system, a display with a light pen, a high-speed papertape reader/punch, a Grafaeon, and a small Calcomp plotter.
All of these facilities can be used by the CAMA system. Usually MTS treats all active users alike, rendering service in round-robin fashion. However, MTS may assign priority levels to users when more than one user is competing for the same computing resource.
The user communicates with the operating system through tht MTS command language, an artificial language with a grammar and vocabulary defined by the authors of MTS.
In addition to MTS with its supervisory services, the system library contains programs that, for example, allow a user to edit a line file, to debug a program using symbolic references, to obtain file statistics, to obtain a summary of his computer account statistics, and to mount magnetic tapes. lists. Other data systems may be linked with packs. The negative region provided for in the packs allows the user to store in the packs headers and pointers of his own choosing so that he may incorporate such systems as
SLIP, At the bottom of the queue, a series of tusks constantly survey data packs and subprograms to see if they may be discharged. Thus, during the dwell times, data management may take place, whereas when the user is most active his needs are serviced as quickly as possible. A particular feature of the terminal computer allows display files to call other display files as subroutines.
For example, if a pattern described by a display file is to be displayed at more than one location on the display screen, only one copy of that pattern need be defined with as many references to it as necessary or desired in other display files. In particular, this feature allows the user to complement his set of characters and symbols with the standard character set which has been defined for the display screen of the terminal computer.
The DF routines include light pen and Grafaeon support, These routines enable either the light pen or Grafacon and then return data to the user.
DRAWING CAPABILITY
Within the CAMA system is an adaptation of a simple drafting language developed at the University of Michigan known as DRAWL. This adaptation uses the DF routines to produce pictures on the display or hard copies on the Calcomp plotters at either the terminal or at a central computer facility. DRAWL can describe any three-dimensional object by assembling objects into larger objects, and then rotate that object or project it onto any plane.
Perspective views can also be obtained.
The principal use of DRAWL in CAMA is for the drawing of curves which are the results of calculations, producing axes for graphs, labeling of graphs, and producing bar charts. At present, there is no provision for the removal of hidden lines, but we plan to include this option at a later date. 
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II. ABSTRACT
This paper describes CAMA (Computer-Aided Mathematical Analysis), which is a system that attempts to handle all conceiva) le mathematical operations, from simple numeric procedures to complex algebraic or set-theoretic manipulations. CAMA operates in a timesharing environment with a large central computer and a remote terminal computer with graphical devices.
Some of the features of CAMA are: the input and outout cf mathematical symbols in their usual mathematical representation; the ability to manipulate these symbols according to predefined algebraic laws; the definition by the user of other algebraic laws; the definition of symbols with user-prescribed meanings; the automatic translation of expressions or equations into any of several languages; and numerical calculations. The user can invoke any of these tasks through the graphical terminal. 
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